N-methyl-D-aspartate releases gamma-aminobutyric acid from rat striatum in vivo: a microdialysis study using a novel preloading method.
In vivo microdialysis was used in conjunction with a novel dual-label preloading method to monitor changes in extracellular levels of gamma-aminobutyric acid (GABA) and glutamate due to N-methyl-D-aspartate (NMDA) infusion in the striatum of conscious, unrestrained rats. [14C]GABA and [3H]glutamate were applied in the dialysis stream for a preloading period of 30 min, after which dialysis perfusion was continued for up to 6 h and dialysate samples were collected for analysis by liquid scintillation spectrometry. NMDA (300 microM in the dialysate) caused significant rises in both 14C and 3H content measured in the dialysates, the majority of which remained associated with the preloaded GABA and glutamate, respectively. The NMDA-evoked release of both GABA and glutamate was blocked by the specific NMDA receptor antagonist 3-[(+/-)-2-carboxypiperazin-4-yl]propyl-1-phosphonic acid (CPP), indicating that the response was receptor mediated. The NMDA-stimulated release of glutamate was also totally abolished by concomitant application of the adenosine agonist 2-chloroadenosine or by prior frontal decortication. However, these two treatments caused little change in NMDA-evoked GABA release. These results show that NMDA causes release of GABA from the striatum in vivo by an NMDA receptor-mediated mechanism and that the majority of this release is not secondary to glutamate release from terminals of the corticostriate pathway. In addition, they confirm the results of previous studies investigating the effect of NMDA on endogenous glutamate release.